
COOLING SURFACES WITH
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COATINGS



COURSE DESCRIPTION

• Infrared (IR) heat reflective 
PVDF coating systems for 
walls and roofing are a 
technological breakthrough. 

• Water-based, low VOC, 
field-applied, offers 
advantages and 
opportunities in 
commercial, Industrial and 
residential applications. 

• This program will provide 
an overview of this 
innovative coating 
technology, as well as an 
update on key energy-
saving standards.



LEARNING OBJECTIVES

At the end of this program, participants 
will be able to:
• Explain cool surfaces benefits and 

why such industry awareness 
• Define infrared heat reflective 

coatings for walls and roofs.
• Identify the uses and benefits of low 

VOC, water-based infrared Heat-
Reflective Coatings.

• Identify potential energy savings 
and fade resistance inherent in cool 
wall and cool roof products.

• Understand recent updates and 
upcoming changes to 
environmental building programs 
and requirements.



WHAT IS A “COOL SURFACE” 

• “Cool” describes the 
reflection of the sun’s heat 
back into the atmosphere.

• The building does not 
absorb the reflected heat. 

• “Coolness” is measured by 
Total Solar Reflectance 
(TSR) and Thermal 
Emittance. (Emissivity).

• Providing Solar Reflective 
Index (SRI). 

Arizona State University “Old Main” with

IR Heat-Reflective Coating and over five

years of exposure.



INDUSTRY AWARENESS

• Cool Surfaces

• Becoming much more 
mainstream.

• Cool Roofs, Cool 
Pavements, and Cool Walls.

• Governing bodies and NGO 
environmental programs 
are requiring and/or 
recommending compliance.



HEAT GAIN CONCERNS

• Contributing to 
climate change.

• Urban temperature 
increase.

• Health Impacts of 
exposure to extreme 
heat.

• Energy use.  

* On a sunny summer afternoon, urban air can be 
1-3°C (2-5°F) warmer than nearby rural air. The 
elevated air temperatures associated with this 
summer “urban heat island” (UHI) make air 
conditioners work harder to keep buildings cool, 
which can strain the power grid. They also 
accelerate the formation of smog, degrading air 
quality.

* The Heat Island Group at Lawrence Berkeley National Laboratory



EPA  HEAT ISLANDS



CLIMATE.GOV



COOL SURFACES - MANHATTAN

PROJECT



40+ leading NGOs from key sectors to drive 
smart surface adoption



LOS ANGELES URBAN COOLING

COLLABORATIVE



COOL WALLS – PROVEN BENEFITS

• “Cool walls provide energy cost 
savings and emission reductions 
across California and the 
southern half of the United 
States. In these climates, cool 
walls can save as much or more 
energy than the same size cool 
roof,” said Ronnen Levinson, a 
Berkeley Lab staff scientist and 
leader of Berkeley Lab’s Heat 
Island Group who co-authored 
the study, published in the 
journal Energy & Buildings. Walls 
receive less intense sunlight 
than roofs, but are also less 
insulated, he explained.

https://eta.lbl.gov/people/ronnen-levinson
https://heatisland.lbl.gov/
https://doi.org/10.1016/j.enbuild.2019.02.028


ASPECTS OF COOL WALLS AND ROOFS

Reflectivity and Emissivity

• Two considerations for the energy 
efficiency of a surface. 

• Reflectivity: a measure of how well 
a material rejects solar energy.

• Emissivity: the degree that the 
material holds that energy. 



ORIGIN OF IR HEAT-REFLECTIVE

COATINGS

• IR Heat-Reflective coatings 
originated within the U.S. 
Military.

• Utilized in the STEALTH 
program.

• Used to diffuse heat to 
eliminate radar detection.  

IR Heat-Reflective



THE LIGHT SPECTRUM

• The light spectrum consists of 
visible light 

• The light we can see. 

• A large portion of it is invisible to 
the eye.

• The near-infrared light. 

• IR heat-reflective coatings reduce 
the damaging effect of this light 
spectrum. 

• Making this portion of the light 
spectrum highly reflective, darker 
colors can perform much like 
lighter colors. 



DARK COLORS VS. LIGHT COLORS

• If you have ever owned a dark colored car, you know dark colors 
absorb more heat than light colors.

• Dark colors reflect less of the sun’s energy than the light colors.  In 
fact, traditional black only reflects about 5% of the sun’s energy. 

• IR heat-reflective 
coatings allow dark 
colors to perform like 
light colors.

• An advantage to 
designers, and building 
owners concerned about 
rising energy costs and 
urban heat island effect. 



DEVELOPMENT OF IR HEAT-
REFLECTIVE COATINGS

IR Heat-Reflective Coatings are…

• Designed to influence the infrared, 

invisible portion, of the light spectrum.

• Reflecting IR light, reducing heat 

absorption, even in dark colors.

• Designed to diffuse heat evenly across 

the surface.

• Reflective without ceramic additives 

that may be damaged during 

application.



INFRARED AIR DRIED

FLUOROPOLYMER COATING

• As compared to typical 
coatings, the 
advantages of a water-
based PVDF Coatings 
include:

• A harder more robust 
film.

• Long-term color 
retention.

• Resistance to dirt 
pickup and biological 
growth.



TRADITIONAL USES OF FLUOROPOLYMER

(PVDF) RESIN

• Baked-on factory 

finishes.

• Photovoltaic/ Solar.

• Protective Films.

• Fiber Optic Cable.

• Water Treatment 

Piping.

• Windmill Coatings.

• And Now…..Field-

Applied Architectural 

Coatings.

≥ 7 YEARS, 45º SOUTH FLORIDA

Factory 
PVDF

Standard 

Urethane
2K Acrylic Field applied 

PVDF



FUNCTIONAL COATINGS

Compared to typical acrylic and/or 
elastomeric coatings, IR Heat-Reflective 
PVDF Wall and Roof Coatings can…

• Greatly reduce absorbed heat.

• Lower exterior surface temperatures by over 
50 degrees.

• Greatly reduce colors from fading.

• Reduce building fatigue from expansion and 
contraction.

• Provide a “passive” cooling.

• Reduce the urban heat island effect, which 
contributes to urban smog and causes 
increased demands on power plants.

IR 



FUNCTIONAL COATINGS (CONT.)

• Aesthetic Appeal

• Design flexibility through the 
use of dark colors.

• Resistance to Dirt Pick-Up

• Resistance to Mold/ Mildew.

• Resists moisture penetration.

• Reduced Environmental 
Impact. 

• Low (VOC) meets all states 
requirements. 

• Coating longevity reduces 
recoat cycles.

8 ½ Years 

Florida 

Exposure

IR-PVDF Acrylic



SOLAR REFLECTIVE INDEX (SRI)

Definition:

The Solar Reflective Index (SRI) 

includes: 

• Total Solar Reflectance (TSR).

• Thermal emittance.

• SRI is used by many codes and 

standards.

Calculating SRI:

Lawrence Berkeley National 

Laboratory.

• Input the Total Solar 

Reflectance and thermal 

emittance values. 

www.coolcolors.lbl.gov .

http://www.coolcolors.lbl.gov


SOLAR REFLECTIVE INDEX

IR Heat-Reflective PVDF Coatings

9         38         9         22       24        25        31        34        46         61

Conventional Paint SRI

42        45        48        50       54        57        65         69        73         83

366%        18%         433%        127%      125%        128%       109%        102%         58%         36%     



ESTIMATED INCREASE IN SRI
TOTAL SOLAR REFLECTANCE

IR Heat-Reflective PVDF 
Coatings Color Family

Estimated Increase in 
Reflectivity vs. 
Traditional Paint

Light >30%

Medium >100%

Dark >200%



REDUCED SURFACE TEMPERATURES

IR Heat-Reflective PVDF Coatings can reduce surface 
temperatures by 50° to 70° Fahrenheit.

Heat lamp demonstrations show surface temperature reductions

Metal

49.5°F

Difference

Tile

76.5 °F 

Difference  



INFRARED PHOTOGRAPHY

Infrared photography confirms:
• IR heat-reflective coatings provide greater heat reflectivity than 

traditional paints.
• IR heat-reflective coatings in this instance reduced the surface 

temperature of the wall by 37 degrees Fahrenheit. 



U.S. EPA HEAT ISLAND

REDUCTION PROGRAM

• EPA has funded studies

• Lawrence Berkeley 

National Laboratory.

• Oakridge National 

Laboratory. 

• Documented the benefits 

of reflective coatings.

• Championed for:

• Wall programs.

• Building code updates. 

• Reduce the heating of 

urban climates.

The urban heat island effect describes 
cities being warmer than rural 
surroundings



PROGRAM COOL WALL DOE 
SAVINGS CHART

* (IrBPs)-infrared blocking pigments

* 



CRRC – COOL ROOF RATING COUNCIL

• Created in 1998

• Evaluate and label the 
solar reflectance and 
thermal emittance of 
roofing products. 

• The CRRC provides a 
directory of various 
approved roofing 
surface products at 
www.coolroofs.org

• Cool Roof Rating 
Council (CRRC) has 
now developed a 
protocol for testing 
Reflective Wall 
Coatings.

http://www.coolroofs.org/


CRRC’S 3-YEAR CONFIRMATION OF

PERFORMANCE

• Durability from 
weathering and continued 
coating reflectivity is 
required.

• IR Reflective PVDF 
coatings exhibit superior 
resistance to both dirt 
pickup mold and mildew 
growth.

Before

Uncoated Tile

After



TSR REDUCTIONS
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Maintains 0.78 TSR After 10 Years of 

Exposure per Berkely National 

Laboratory 

• Standard acrylic and elastomeric 
coatings experience.
• A reduction in TSR over time
• Dirt and other contaminants 

build on the surface.
• Even in white.

• Water-based IR Heat-Reflective 
PVDF Coatings.
• Resist contaminants.
• Maintain a TSR of 0.78 after 

10 years of exposure.
• The TSR of typical acrylic and 

elastomeric white coatings.
• Reduced to 0.55 after 3 

years.



ALUMINUM PANELS WITH WHITE COATINGS

IN FL WITH 10 YEARS WEATHERING

Exposed

unexposed

Elastomeric 

Acrylic
PVDF 



REFLECTIVE COLORS

Bright White
TSR: .89
SRI: 113

Golden Wheat
TSR: .73
SRI: 90

Island Sand
TSR: .58
SRI: 69

Lark Green
TSR: .44
SRI: 50

Florida White
TSR: .83
SRI: 104

Chalk Beige
TSR: .73
SRI: 90

Clay Tone
TSR: .55
SRI: 65

Cliff Brown
TSR: .42
SRI: 48

Tropic Mist
TSR: .76
SRI: 95

Wheat Field
TSR: .68
SRI: 83

Castle Gray
TSR: .48
SRI: 56

Dynamic Blue
TSR: .40
SRI: 45

Tidal Foam
TSR: .75
SRI: 93

Flint Gray
TSR: .61
SRI: 73

Terracotta
TSR: .47
SRI: 54

Rich Red
TSR: .38
SRI: 42



ENVIRONMENTAL

PROGRAMS/REQUIREMENTS

ASHRAE Standard 90.1-2019

Section 5.5.3.2. Applies only to Climate 
Zone 0 (outside of U.S.).

Modeling Requirements for Calculating 
Proposed and Baseline Building 
Performance. Applies to any Climate 
Zone. A building in Climate Zone 1 or 
higher (U.S.) can claim a small credit for 
the installation of a wall product that has a 
solar reflectance and a thermal emittance 
that is higher than the baselines of 0.25 
and 0.90, respectively.

California Green Building 

Standards Code

CALGreen currently 

undergoing 2022 

revision. Currently 

contains a voluntary 

requirement for the 

installation of an exterior 

wall surfacing material 

with a minimum aged 

SRI of 25 for 75% of 

opaque wall areas.

Hawaii State Energy 

Conservation Code

The code has an insulation 

trade-off and compliance 

credit (1 point) for the 

installation of an exterior 

wall material with a visible 

light reflectance of 0.64 or 

higher on a newly-

constructed “Tropical” 

home. 

International Energy 

Conservation Code

The IECC Commercial Envelope 

Subcommittee approved the 

ASHRAE-sponsored proposal to 

include cool wall provisions in 

early April 2022. The proposal, 

submitted by ASHRAE, 

recommends incorporating the 

prescriptive requirements in

Addendum S of ASHRAE 90.1.

https://www.ashrae.org/file%20library/technical%20resources/standards%20and%20guidelines/standards%20addenda/90_1_2019_s_20210226.pdf


ENVIRONMENTAL

PROGRAMS/REQUIREMENTS

International Green Construction 

Code (IgCC/ASHRAE 189.1).

Section 501.3.5.2 (5.3.5.2) of the IgCC

allows an exception for the above-

grade exterior wall requirements if 75% 

or more of the opaque wall surfaces on 

the east and west have a minimum SRI 

of 29.

ASHRAE is currently proposing to 

revise the “cool wall” requirements in 

the standard to align with ASHRAE 

Standard 90.1 (2022). A draft of the 

proposed changes is currently out for 

public review (see Proposed 

Addendum j to Standard 189.1-2020) 

with a comment deadline of October 

24, 2021:

Standard for the 

Calculation and Labeling 

of the Energy 

Performance of Dwelling 

and Sleeping Units using 

an Energy Rating Index 

(ANSI/RESNET/ICC 301) 

The Standard 301-2019 

edition contains minimum 

solar absorptance and 

thermal emittance 

requirements for above-

grade walls. Sections 4.2.2 

and 4.3.1 list the minimum 

requirements. 

Green Building Assessment 

Protocol for Commercial 

Buildings (ANSI/GBI 01)

Section 7.3.4.3 states that at least 

75% of opaque wall surfaces (by 

area) on the east, west, and south 

shall have an SRI of 29 or greater.

LEED Pilot Credit v4.1

The credit is worth 1 possible point 

under the Heat Island Reduction 

Sustainable Sites Credit for the Building 

Design and Construction (BD+C) rating 

system.

To achieve the credit, at least 75% of 

the building’s gross exterior wall area 

(including vertical fenestration) must be 

surfaced with a wall material that has a 

solar reflectance of at least 0.60 and 

thermal emittance of at least 0.75.

Earlier this year, the pilot credit was 

extended for an additional year (April 

2023) to collect more user feedback. As 

of June 2022, five projects have 

registered to use the credit. 

https://www.ashrae.org/technical-resources/bookstore/standard-189-1
http://osr.ashrae.org/Online-Comment-Database/ShowDoc2/Table/DocumentAttachments/FileName/3687-189.1-2020j%20PPR1%20Draft.pdf/download/false
http://www.resnet.us/wp-content/uploads/ANSIRESNETICC-301-2019-Standard-for-the-Calculation-and-Labeling-of-the-Energy-Performance-of-Dwelling-and-Sleeping-Units-using-an-Energy-Rating-Index-December-14-2018.pdf
https://thegbi.org/content/misc/ANSI-GBI_01-2021_Publication_Green_Globes_Assessment_for_Design_NC_and_Major_Renovations_FINAL_-_9-24-21.pdf
https://new.usgbc.org/leed-v41


ENVIRONMENTAL

PROGRAMS/REQUIREMENTS

Green Seal Standard for Paints, 

Coatings, Stains, and Sealers (GS-11-

2021)

LADWP Rebate

The Los Angeles Department of Water and Power (LADWP) is the 

largest municipal utility in the United States, serving over four 

million residents. It has been offering a cool roof rebate since 2010 

and is interested in potentially incentivizing solar-reflective walls in 

its service territory.

Next Steps: After the CRRC Wall Rating Program is launched, 

LADWP will assess the potential rebate based on products listed 

on the Rated Wall Products Directory to determine product 

availability and other important criteria for establishing an 

appropriate incentive level. 

National Green Building Standard 

(ICC/ASHRAE 700)

provides architects, builders and developers 

with a flexible above-code program to design 

and construct homes and apartments that are 

sustainable, cost-effective, and geographically

Section 701.1.6 allows an option to install an 

exterior wall material with a solar reflectance of 

0.64.

https://www.nahb.org/Advocacy/Industry-Issues/Sustainability-and-Green-Building/ICC-700-National-Green-Building-Standard


RECAP

PVDF CoatingAcrylic Paint 

❑ IR heat reflective coatings 
can be used on walls, roofs, 
and pavement.

❑ Water Based, low VOC, 
PVDF field applied Coatings 
offer function and aesthetic 
value.

❑ Reduction in urban heat 
island effect, potential energy 
savings, and fade resistance 
is inherent in cool wall and 
cool roof Products.

❑ Significant ongoing interest, 
and upcoming changes to 
environmental building 
requirements and programs 
related to Cool Walls.



VIBRANCY… COLOR MATTERS**  

** Did you know there’s an entire field of psychology 
dedicated to the link between colors and their effect on your 
mood?



THANK YOU FOR YOUR TIME

Questions?


